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(57)Abstract: 

PROBLEM TO BE SOLVED: To select/non-select a 
picture element, to eliminate the need of a selection 
switch and a selection switch line and to reduce a picture 
element size, by changing the operation point of an input 
terminal in a signal amplifier part which signal-amplifies 
a light charge from a photodiode. 
SOLUTION: A charge generated by light is accumulated 
in the photodiode 5. A reset operation is executed by 
inputting prescribed voltage to the input terminal of the 
signal amplifier part 3 with a transistor Q2. Then, a 
transfer switch Ql is opened/closed and the signal charge 
is transferred to the input terminal of the signal amplifier 
part 3. At that time, the transfer switch Ql directly and 
electrically connects the photodiode 5 and the input 
terminal of the signal amplifier part 3. The output signal 
of the signal amplifier part 3 immediately after the reset 
operation is kept and it is subtracted from the output of 
the signal amplifier part 3 after the signal charge is 
transferred. Thus, a noise component is removed. 
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)E*-ri>^HiS-c#ft^o/c. c©c<t^e>. *^© 

n. «j^-cit-5^fi©^miE«. ee«sMi6 

(a) (C^Tiij*£l:b^L/-C^ 1 vo 1 tfit»«E*"C 
50 [005 1 ] [i®S6^2 ] 07 «*JI«gP«©iii^g|5©^ 
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- ¥ 9 0 5 Sill ggffcffl&BltiL Stf>iA<*30(D* r ^ 

[0052] ft^iffllglWMO S r^>^**Q3<LH 
iw&tnl 0 1 4^6^^JSeT>^-C«^U. Sl^ffib 

^m^mMog heists* ^^<D/^x^ -y $ > 

[0 0 5 3 ] BPfc, #«8Wt<DMOS h7>^^Q3 
©y-hffi^tCMOS r^>^**Q30ggfimjEtnF 
O^EE^A^-r^Cir. M0Sh7>^*Q3*0 
FFL. iltRtfOMOS h7>^*Q30y- r$8* 
€r/WU"<Mt— B y-fe*, hu 7cft^£:MOSr^> 

OS h7>^^Q3©y- h^TCD^EEKia^o/c^l 

atfiwssii o i 4tc«u a»w«:*«#«:R*ffi 
*i*J6W<fcH«r*9 % y-fe? hx-r ?*Q2*>6Hi 

[0 054] fl-sf iftaSB^KKT > zttfrh. 

[0 0 5 5] [HtKM3] H7(Cfc(t&. m#itt^«r 
«ME-r ^h7>yX^Q3tCpft^ A«££*IHMI 

[0 05 6 ] g^lSMh7>^^Q3(J, -ecD 
*. m:te<fctf»2<D|QfcWrW\ KIX^^QI© 

h 7 >t^^ ^ q 3 ©*fi B B B t/ «; 3 5 hms 

[0 05 7 ] *H*«f(-Ctt. pft * jWS£3MJW»* 
h7>^^Q3^U/cCi^6, ^HRftffCCft. O 

li, ONmBEr*^ft ( 1/2) *VDD(t— sy-fe* 
rO/c»5C, Tuff ^^rlg^^W^ h7>y^^Q3 
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[005 8] [J6teW4] S9(c^SSCT^^ffi@ggS 

Jn^Ml 0 1 4£MOS h7>^^^ 1 1 1 4lCg£& 

[005 9] SaS«2(C*$ortt. ft^i©?SSP<DA^^ 
EESrVin, fi#HlA«l 0 0 3Kffi#3tt£atf>?lEES: 
Vout <tT*itf. 
Vout - R * A * (Vin-B) 2 

RteffiJA^l 0 1 4<Dg£i<8, A. BIJMOS h^> 
10 ^**Q3BW<D'^-rf~£"C*£. 

[0 06 0] c*i«:#u *n»«(c*5i»rtt, 

<i§a5CDA^miE^Vin. {f^EfcWHl 10 3CcHi^^n 
*HI*«EE*Vout itnil 
Vout = A* (Vin-B) 

A. B»MOSh7>^^Q3fc<t^lij5MOSl 1 
1 41^7^-^r*^ 

[006 1] Jti£<Dcfc 5(C % tb^^EEVout «rA*«BE 
Vin(Dl^raK<i:Ur^*rC<b^T?^, A>1CC*T^C 

£&~c*it m corns, m^easov-x^^n^Q 
20 3Q«»««^rE< r*c t#raMBr**. 

[0 06 2 ] [3gffett5] HI 0(C*3eW«<DR*fflO 
@B*^T. {t-5fffl2>«l 2 0 6«Ctt, !?^<D^ifeMl5l 
ft «J»(DB*CE>MOS h7>^^^Q3<DV-^* J F 

[0 06 3] «pf¥JStffittV AS* 1 2 07 CC— 

®3E. BP%, m^W^« 1 2 0 6 COmiEEtt, R'Wtf- 
30 ^ h ^>>^£(7><-X • 7 «^^VBEit 
*<h, [VA-VBE] ccs^sn*. 
[0 0 6 4] MOS h7>^>Q30y- HB-7-6C y 
■fe? r^JEVres ^A»Shfc*^ MO S h^>^* 
*Q3 6C**i*«*I ltt, 

I 1= { (Vres -Vth) - (VA-VBE) } /r 1 

<z>««i l^-r. 

[0 0 6 5] &!nr 2CCtt % 
I 2 = (VA-VBE) /r2 

2#ifch*C£*>6. S»t^#-7h7> 
40 ^^WCCgSKb/cfiJar 3CC», [I2-I 1] t» 
^^ifel 3«, 

[ (VA-VBE) /r2]-{ (Vres -Vth) - 
(VA-VBE) } /r 1 
*«S6n. ffi*V B(01EV B 1 2 0 8 tt, 
VDD- C [ (VA-VBE) *r3/r2] - 
[ { (Vres -Vth) - (VA-VBE) } *r3/r 
1 ] ) 

hS*CCfe^L/cM*. MOS h7>i^X^Q3<Dy- 
50 h^TO^BE^, Vres - AV t tt* t. 5S*V B 1 2 
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0 8<D«£EEVBt£, 

VDD- C [ (VA-VBE) *r3/r2] - 
[ { (Vres -AV-Vth) - (VA-VBE) } * r 
3/r 1 ] D 

hitaoJB^VB 1 2 0 8<Dm0EVB<b, 
^MOSh^y^X^QS h3&^CCf£i£L/d£<D 
STVB 1 2 0 8<Dmi£VBOM£<t£t <LCt<fc9, * 
«^^r*^>. AV*r3/rimcim 

£o 

too6 6] ttcmic. *mfcw(cto^-cte. mm^ 

feC^^Cit, ^VBCCjB^m^CDttl^**f#^ 
RfttWctt. HWOHa2tf©ftlll»**tt-f-VB«:Ul 

mmftx^ ffisoa^>»p^ 

/Co 

[0 06 7 ] [HM1M6] JCMM14>^JB3Kc*»l» 
/Co *fc. gix>f^QlttA^i/^ia-i/^ 

1 h ^>yx^<DI9fiimffCc^<t>5/ce6. Ql h^>l^ 
X*©(Mi*EE«:<fcoTra: % Ql h7>S/X^(D^- h 

lE^Ovo i ticto^x i>mi&* 7 Ku-f 
> <b u r A fig $ £ c i 4> ojfig r * 5 o 
[0 06 8] isaix ^fQi &mB*-'*-y a- f 

i<I^^^Q4^Mcrj:^ IB 
SHftStOlS*, F*3WV-X, MOSh7 

>^X^Q3(Dy- hSB^FW >cl/cQl 

J&* 7 a - K u -f > i «fiB-r s c <t £H.tti L 
/Co ^<fcDfeQl<&y- h*EE*Ttf* *XftMtC*» 
C^r«. y-fe!? h««<DO — U^JU* 1. 5voltCC 
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[0069] [Utti^ 7 ] ^tt0»DSB3RoaB^ 
4H12«:St. 0 1 3ttHBR<D&h^>^;*£. ^(D 

ttiXmi 4 0 60m^«EE^b/ciar*)^ 0 £/c, * 

iite^cc<j:sK*aiLia!B«03cc^^saa5 o 

»;H2 ^ h^EE^HJ^ii-^l 4 0 6£iiUTEPttIL/Co 

■ft . tH*«*H* 1406 tmmw 1 . 6 <Dtttfj«#« 

10 £ y-te* h«^<D««*Q4 h7>^X^(DON • o 
[007 0] SlJfefll 1 <tf5]*f&C v H*fr£GMt ~ 
0 7<C<fcD*-f ?^QHn cQHs *«XMBJU **l 

•en^Mm-^s i (509) <h*iim#«2 (510) 

Cc-/-fX«#5 1 1 i*«#5 1 2*tH*0te. C<D^ 

¥*a9BBl*tt. fs-^W^l^ 1 4 0 6 £^te#J6 ci<l 
20 *c\ y-te? **Q6£ONtfc«<tU 'J-fe-^X 

7fQ6cQ4 h7>^^^l'J-i2 9 h*®l 4 
0 2O«ff«rEnaP0tt^fc. */c, ex^^QHi 
U-^JUcbn — U^^UCOracD^ffCCR^O/Co C<D*S 
Ql K^>5^^dr<Dy- h«BECC<t«3*-^-7n 
-U^<;U*5»5ESnsaBB*-^-7n- KU-f>«fifc 

[007 1 ] ^J£0«6 ttt«-r*i. *»«tf<DIieRCC 

*$t^r». ®»?tf<DBi^6o<l^fl^saS5 0 6 

^NTSC^U-htSfcWWt^BlLfc. IP 
ft. *fy7> + >^IBTOl0^sec(C, «#tfi<D 

WKI^5 0ms e c(cm-^SmgB5 0 6CDt»»R*i1««: 

ih^^wrati. ^»<D» 1 7 %(OJWIffl-C* o . -e^oASP 

m^rff^n^C i^FS^U/Co 
[007 2] 11 3{C^H X^^QHn cQHs 
40 <D^t<DX^^^Qn cQs »!RtfOy-fe?r 

(c*h^*- KCD*?5^MOS h7>yX^Q3(Dy 
1 cO^>f^67^^CC^j£U/cm?WCCcl:^mJE 

SIM^rMOS h^>^*£Q3CD^<fc-r£ 'Jt? 
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*^Q4 $ p>icm^mti^ 1406 omnmti 
[007 3] [mmms] m i 4 K.^mmm<omm^<o 

>y^*Q5©y- h§E = MOS h-7>i>X£Q5<D 
F u- W >SIEE= V D D tf&2> J: -5 KBIffi^JBEfcPigU/c 
ta^COUTHSSOfc. H*feffl7 £«&a!iB]l?CDy OX h 

Q5(cJ:-S^^-^*-7D- FU-O-C^-SAs. 
[0074] [HffitfJ9 ]I15 ^fflt»r*«fet«J<DI» 

wtt'j. *mmmtemmw7 icmz.. Q4- £«ttn, 
fc. *^ss8p B w«. mtmi tmmic. Q4&o 

N. Q4' iQ4' ^OF F Ql 

B$K. Q4W7il,t, Q4' tQ4" 5:t>ilt 
ty&Z.. MOS h7>yx$Q3?:ii0ry-X7* 

R*U1 073ffi*3i«-C * £ £ 5 (C Lfc„ 
[ 0 0 7 5 ] ^{Wtttt. Q440FF, Q4' £0 
N. Q4" 5:0 FF, «® 1 7 0 l^VDDKSSU 
*Jfe04 1 mmic y - x 7 * a y i l X O^ttJ U -> 
fc. 

[007 6]— Q4£OFF. Q4' £OFF. Q 
4" ?rON, m?!Sl 701*GNDiU ^m\tm 

«c*tu sti*^iegt^.&/c«?). ^5i4^ii[<. ism* 
[0077] xmrnmrnx- «. w^m^w: n^n 

ig^BE£«*ST£';-fe v hX-Y 7?Q4^>MOS 
S>X5rQ3CDft?5<fc&->-ty-Xy * 0 7*STg*ffl 
T£liS?^CQjIiiW£I£T:g?5X ^ 7 fQ4' <h«iSV D 

#?X -Y f ftMOS Y7lsi>X*i>mnrtrZ>&')< l Cfi7L 
[007 8] 
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<ti*). m : <D£.'jtz®mi)mhnz>. 

[0 07 9] MMiCSZtiZ l-^>i>X£&£jlS6l/. 
[0ffiCDfSWjrt&W] 

(0 1 ] *^©hss^cd i a***^ mm 1 

CDt?ffi[Hl!&0-C *>•*>. 

[0 2 ] *^<D*SS0« 1 CD 1 BBRCD3?flS@S&0-C$> 
£. 

[0 3 ] *¥tm<Dnmw 1 cosmos 4>#«f>/c^«i 
20 gg0-e*£„ 

[0 4] *^«Cffl(,>fc* hSM *- F*J«fcCfls-SHEi£ 
8PC9WM«iS0-C*>*. 

[0 5 ] xmwvmmm 1 com^taascoittt-c*^. 
[S6] *mi<D9imm< l cmt,>tcmmb ; 7>i/z-i>^<D 

[07] *^CD|^SgtN2CDliij^CD^ffi@8S0-CS) 

^. 

[0 8] *^CD^Jfe0i2C9^UlU^<>^«)/c^i@ 
K0"C*So 

30 [09 ] *mi<DmkM4<»mfriiiLmi>-3fttci$ffim 
K0-c$>^„ 

[010] *^0*iSW5CD^aU^^^«)fc®m 
&HHillif80-C&£. 

[011] ^^cOHJgWetCfflt^cfflBRh^^^Xf 
'^CO/'S^X ^ ■{ 5 > ^0-C*4. 

[012] xftwvmmwi (Dm&&L3kb&ibtcffim 

^ffils]S80-C*^.. 

[013] *^C0*SSW7{CfflC^c@j*h7>^X5r 
RtfiSh^^X^aVN'n-XW 5>^0-C*S. 
40 [014] ^^cr)SIJfe««J 8 © 1 Bi*CD3?flEmg0^* 

[015] *mwo>nmw9<Dm&iiii,?k't>&fttcisim 
[0i6] s^ctpb© i wm<Dmw®&w-c$>z>. 

[017] S£*fiTp|5co^tob^fc^«!)/t3?ffillK0-C 
1.501 'Jt-; 

2 . 5 0 4 -j v x a v *m 

50 3 M#«4iSP 
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